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U'y^y htT.v-y" t<D m m^z%m-^nrzmmmiMi^X'$>.^mmw\t\z^r) /> 
f3i< ttm^-^nxi^^^o mi^m^mmiz^i^^x^t. '^^m\z^m-^nxi^^^m 

^n^''>t^< t%-:^<Dm\zm^-^nx^^^o z(Dj;:^\zW}&%^m^^M^-^n 
x\^^^m^^6^^ziii-f^mm\zmmmf)^^m'^nx\^^^rc^. 'y^yht.rc\tx 
^)--:f(Dm^mzi5\^^xmBm^M(Dt^>\^y'^i^miz^y)mmm<DW}B*^±^ 

mimm^iirvxm^\z4mm^mx^mmmr^o com^. mm^mmmm 
(Dmwi\zmmLx^mr^o ^tc. ±m(Djzo\zm}^-^tircm.i^m^^m.^M% 

mLx^m-r^o z.0^mmt<tm.%^^ 7.^tmmxMm'r^it^^<t^^^ ^ 
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)\,7\))^7.)\^y^ym.^m<oMn.'&¥[^ntimi!^-^nx\^^fz. 

^m\z^^mmm<D'-^\^t^±\:'^^x\^tz. 
i^mmm^<^\mm^^m.\ziin^fm^m^'^^^o^xhr). m^n^o^ 

i.uu^'^M^'t^tc^^z. if.%m\z%^w.wm^^m.\t. 
H^Mtbx^^y.^mmmm^ntz'mmm^^m-r^. ;i(DXo\zm^-^n 

^ ^ ^ il> < 1" s ^ ^ ^ ^ ° 
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= iS^'^/ U '^7 A - 6 7 U >, ^fc^tl- 7' 3 - / ^^-l" ^ 'J 
A - 4 7 Mt^T'* o T t) =t V^o 

WI55/^7h;()^*JfA^n^7L$:^-r^XU--^::i-^:/ H> 

2. 4. 7-hU-hD7;k:t-i//>->}?ut'n;u*;i/A7-;i-^ 

Y^^^77;Wtlx>'(TTF) •xh^>'7y4^y->'^i5'> (TCNQ) 
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HiifB'>-v7 hchSuiEx u-ya-«y h t<DM\^mm(Dmm\z^m-^n. mmii. 

7si7mm\t. mmu<D^m^p3±L. ■if}^'DmmMizmm-r^hJii7m^^'pu< 

^m<Dmmw^mtmH<Dmi^(Dmmizmzumbrzh<D\zmt£^t£^>7f)^. m 
^Rm^(DM:^izmLT:^^mit. ah© s &o'p^m:t^t>'\i:Tmm t^iz&^T 
(Dmmtiim.m^mtsz.tiz^D. j: o s < $ nwm $ n t ^ 5 p c 
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x^:7F^<y (HDD) \z^^Lrzmm(Dmmi(Dmwm^mm^^Lrzmmm 
miiz^t^o\z. mmomm i(Dmi^m^mm\it. m^'^mizmf^^ntc'y 

^7 h 1 Z.(Di^^y h 1 ^^i^7)l:^miZ^nr^Mmil2 a U 
-7'2 i:, h 1 (D-:^©iSgP(CJi^!g$nT^i§^^ 1 aCD^® (0 1 H;j3 

tt^Tffi) \zM\^bx^m-^nrc7.^7.hU3 1. mmMQ t^^vxi^^^o m 

^F^-ry (HDD) ©m#:HllKW{::@S^nfc^-7> 7 t-#:6<J(CJ^^K$n 

^ 'yT)VW]Bm 5 ;5^^±T 2 tlTl^ J; ^ H ^ v7;H(j 

^n^mmm&\z^-t^t^y\iy'^^m\z^'o. 'mmn\&\zm^£tim^-r^o z 
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ti.<mmm6^i>\-Lxmm'^m\z^^-^ti^o 

m^^m^^nx^'o. i^^yh 1 \mm^2 b\zj;:r)m^^zun^n^^om 
^tnxi^^^, x^j--/2\zit: m^U2 c ^mmr^^o^zx^T. hWLsam 
o#^j•e)nTv>§, ^^U2 c txyxhms.t\z^r)mi^-^n^^m\zit. 

^^2 c l^^cEM^nT^^t±^6$nTVii>„ X^X h^S (CMlplf ^^SBl a 

x^j-y'2\zmmt^ztf^<mm(Df£f]x^w^ri^. 

ni^r^xyx hms (DMrn^zm^-^nrcxj^-i y)imv^(Dxyx hmmm4 
tiy^yh i t(Dmm\zmMmmem%m-^nxmrz^nx\^>^o 
±B<D^oizmi^-^nrcmm(DMmi(Dmi^i^^mm\zi5^^x, ^-x ? 

MLTc^mX. zy^y h l^^(Dm'b(Dm^\Z\s\^-^'^^o 5/^-7 h 1 ;&^'|IIgT 

^:Lt\z^ri. y )imEEm 5 izidi^^x^^j >^ij^-->mmzm<7j^>\dy^ 

'y^y h itmmm6\z^DW}£-^nx. xv--:f2\zMLxmm<D^mx 
$¥mm^mx^m^n^o 

\z^i.^xt^yEy^j^m*m^. '^(D'p^^^xmmmQ(Dj£ti^^±^r^o ^ 

(D^^. iy^y h imimM6\Z^<0XyXhW.3-/)^^n±LX. v-t7hl« 

xyxhmsizMvxtmm^mtti^o 

mmm6(DE.tif)^±^Lx. iy^yhiityz^7)i:^[^\zmmiz^n-^n. k-o- 
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yit U S fc« 1 - 3 - ^ ^'jl/'f 5 3^y U 'i' A - 4 7 >y \tmmmffih^ o 

:i<D^o\z. mmM6iz^:t>&mw^mm-^nxi,^^;it\z^'DX. ^{c-^ 

mmmm^^mm\zmj$.t^ :it^^xt^. 

mm(Dmmi \z^i-f^mmM6(D^mtLxit. m^(Dm}£m^iZ'^^^ti.^m 
^^Lxi^^n\m\zm^-^n^h(Dxm£<. mn^^^f^mx^)^, ^^mt 

%'mi^m'^\^f^h:L-^xmz%%BMmmw^\^x^y). 

^LTl^ifc, 1 OjH?t^J6©«mJgtn:$tt> 1 0 7 [Q • cm] Tab 

± 1 0 %J^-^Ti:f'5^i75^^M^ Lt.i„ ^ W t #(Z)jf4m^J 6 O^fiStt. 4 0^(7)^^ 
llT5-fe>5^7. h-i:7X [cS t] ti^^2> 0-fe>5^X h-^X [c S t] (DffiH 

T^c^J, HMcojg^ 1 ort#:$4^gM{i^v^T^S, x 'J -7* 2 coKiiJL 2 a 
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y h i-^m^-^ntcmj^x^i^xh^i^K 

^mmo^mmmm^m^vx. mmmthxomm^^ib^^tTij^x^^o 

m^U. m^tW±MtlyX\t. 2, 6-di-tertiary-butyl-p -cresom, tftttlnl 
±mtLXit. stearic acid^, mS.mtVX\t. di-n-butyl phoshate^, 
MtbXit. Ba-sulfonate^;0^a5^. 

&.±(D^o\z. mmommKD^i^m^mmiz^i^^xn. mM(DB^^^vx 

mm^^^^^mmm^^^^^z.tiz<k<o. mpLifm^y'^ 7.^mm\zm^^rcm 
^\z\t. m%^^ 7.^f^a\z^crzmm^^n-r^rz!!b(Dm^'&mm\zm^t 
^z.tt^xt^tth\z. ^^mzm^m^ h)\^^xm^u^&mm\ziDrzK)^M 
LxmW]t^z.t^^x^^o 
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h^)\-Y^4 7s^Yy<^ (HDD) tC^fflLfc^'&^^L^tSfrS^T^^o 

7.^1^, 13, 1 Sz&Vnt'i 0{;:^a$n, 1 tCctOSJt^nTV^ 

^, ^m^x^" XiJ' 1 3 ®rBltC«X^-lJ- 1 2 3{)^igtj-^>nT*3«9, ^a^x-fX 
^ 1 3*^BffM©rBllSg<&WLTSBS$nT(.i§. ^M;{>^j^U^Jft>t(Z)A:/l 0©!^ 

^tm^^^tlX^^^. 7s U-:/l 0 2 ti7-Xt'^M^n?t^-7> 1 0 7 

$nTv^?)o x'j-:^i 0 2(D^5/il^^ctt, lEifeg^wv^^ h i o i>ot#A^n§ 
?Li 0 2 Q.tmi^-^nx\'^'^. K 1 0 1 i S/^^^h* 

^^^fi\%^\Z\t.nn^(r^7'y 7 1 0 1 a/{)^^^tt^.nTV^§o 

hSl 0 1 a«, XU->^1 0 207L1 0 2 a {C:fe^j--5ilg(D;*c^fcJ::^ggl5 1 0 

±fB(7)J:^{I«lfig$n;tllM<7)?^^2<Dgit#:$|l|§gM{C*3ViT«, 'y\7Y\ 

0 1 0^^ffitXU-y 1 0 2®?L1 0 2 a0l^M®iG)itrBl^S:?^, X^X h§ 

1 0 1 a©^B<h:*:ggBl 0 2 b <Di*i®,J:0ltFBl{cfSil?S^J 6 3&^^«$nTVi^« 
-r?5:t)-5, h 1 0 1 t;^ U->^1 0 2 icDFBlTab-&7 v7;HlirBl 1 4S:ri^, 
7=>7 1 0 1 a hXm^ l 0 2b ,i:0FBl-rab^;^ MiFel 1 5 {CfifJ^I^J 

^7 h 1 0 1 chXU-y i 0 2 i:OrBl{cim#®^i?&:^^^?]^^K^nTVi§o 
jf^^2 (C^V^T^. X'J-y 1 0 2 tCct OXU-7'a.- h/i^^li^^nTt/^^o 
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^iK^nTViS. ^O^o\Z^VT)\/m\£M\^h1)m^^nX\^^t:.^. '>-V7 
hi 0 1 <7)lHl^l^lC:tel.iT, ^v7;H<jjEJSl 0 5 ©gP^T-fl^iliJ^C^ LTtJ? > 

7.^7. h§ 1 0 1 a(7)T®^^[^-r^. 7 U-7' 1 0 2 0?L 1 0 2 a tc*5tj-^;^ 
1 0 2 bCD®tl(i> >7'4^->J^t»c©pl?^^7^7 hi!jEE?t;0^^?g^$ 
nxv^^o :i©J:e»{C7^7 hi!ii±^;^^'ff^g!c$nT</i^/c«?:), v^7Hl0 1® 

ritt^JtcHjffi^J^^'^^-r-g). cntCctD, ^>^7hiOi«, 7^7 h;^|S](c??t 
7U-7'1 0 2(i^iMT^;it/j:<lHlg-5Jtg(c3^i#$n-5. 

llil<D?^^2(D^^#:$|llSgm{i:feViT, i^^x^7^13, AT' 1 0 S:^;i>1' 
c:^:tcJ:0, ^>?7;HtrBn 4^7 ^7 K^PpH 5 C5l5^$nfc«l?t^J6 {IML 
T. ^v7;HfjEEl»l 0 5 hTs^Ts h«iJE«©g|5:J^-}lfeViT>J^>hf >^f^fflji>««l 
#ijffi^^'4i;^o il©ir4tt^J6©|!jEtc.i:0> 7 M 0 1 tt??±LT, 7U 
-7'1 0 2(^0mM©fiS(3i^it$n|pI^T^o 

^Sg®ff^^2 ©?^#:ttSgM©liSg(C43ViT. I«jl^nfc^mx^77 1 3 (C 

i*sn^c7^— y-1 2:Rt;. stmxV 77 1 3^/n7*i o}c@^-r§7^>7°i 
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iy^y h 1 0 1 tm%^^zt,tmmr^^o btc^^-oTs m^y'^ 7.^ 1 3 txo 
-7*1 0 2\t. mm^^^t^mmm^iiYi'xm^m^zmm-^nrzmmr&o. 

7p 1 3 [c^^Lfc^mM«^-x 1 0 7 $iioT;fe!r«$ti§c 

mv. xv-:f^mmu\zmr^m)$.(Dm'^. M^mzmm-^nrzm^y'^xi? 

{{mm(Dmm3)) 

:!^mMiz^^^mm(Dmm3 (DiMi$^m^'^m^m i \z^Lrz/\- Kt^^x 
i^H^'r7* (HDD) {zmmLTzm^iz-Di^^xmrnr^o mm(Dmm3<Dmwm 

mzmcm0^x$>^o 

mm(Dmm3\z^n^mmm(DmmtLxit. i^ii^omm^^^Z'ju-mrmm^ 
^vxi^^tntmzm^-^n^hoxittaK . w:.^m'p'^^mx$>v. ^^mtb 

6(DM^tmct(D^mmLrco mm(Dmm3\z^i^^xiit. ^lommiz^j -77 
)\/^)ux)\/7^ym^f)mM^nx^^^o mm(Dmm3 iz^n^mmm^z^^^x 
it. =.77 )i^ji7jvy Ti- >m^^ 3mm/-^-'t> hmmbxmmm^ffmc 
Tco :i(D o \zi^mbrcmm(Dmm 3 \zii^i[ mm(Dn%i&m ^ Ltctz. 
^i^mizmn.is^mB.^miQLxi5K) . ^^m\tmm(Dm^mnvxi^^rzo mmom 
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m3\zii\^^mmm(Dm^^tfimit. 109 [Q-cm] t-^o^o Ltzfi^ox. 

f4g^a5:fflt.ifcA- KxV (HDD) \zi^\^^x\t. 7.^mz 
^\:tzmn%^^(Dn.%mmm^^')yLxikn.r tii^'^mfm^tti:b. ^ 
^n^ommz^n^t. -r^>tt?^#:©»»«, ±mmn(Dmm\znvxQ. 0 

O^mX^'ty^T. [est] ;{»^e>3 Oir>5^7> V-^T. [c S t] <D 

mm\z^^^x\t. "^iz-^ommi&^fmm^zi-i^r^^tii^x^^rcsb. ©te 

mmmm(D^mmM\^m'^LXs mmmtLxomm'^mibxhx^^o 

- (HDD) izmmLfcm'^K'^^^xmmLrcM. m 2 \,zmL tcmm.y' ^ mm 
izmmf^^t'bx^^o . 
u±(D^z>\z. mm<Dmm3(Dmwm^mm:izi5^^x\t.. mmo^^^^Lx 

^izit. mm.y'^ 7.i7t^ii\z±crcBnn.^Mcmr^rztb<Dm^^m^-r^tt 
h\z. ^'M\zmm^h)ii7XM^m^§:mrmVzt>rcKi^^LxmW}r^ct^^ 

i^r. :^mM\z^^^mm(Dmm4(Dmwm^mm^m 1 (c^ltc/n- ht-vx 
^H^-r7' (HDD) izmmLrzm'&izoi^xmm-r^. mm(Dmm4(Dmwm 
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7 - h^)=.huy)V^uy y • ^^i^u t*n;i/;^;i/A^/-;i/, ^fc«x h75"77;u 

;\*l/> (TTF) • xh^'>7y^y >^P^^> (TCNQ) 

nhxnmM'^^mhfz. z.(oi:,'D\z^mLtz%mo^m4<Dmmm(Dn.%Wai 
\m'^\^tctz.^^m\zn%\^MmmiB\.xi^^. i^mtmmom-^mmhx 
\^tco ■^m(Dmm4\zi6n^'fmnon%^^mt. lo^ [q • cm] 
tz. \.rci>^'DX. %m(Dmm4\z^\i^^mmm\z\tmn.mHn'a^nx^y). 

ji(DJ^^.4(D»5t#:$fiSgg^fflV^fc/N- HxV X^^tt (HDD) t*V^T«, 
^ 7> ^ ^ 1 4 U fc ^ ^ CD ^ ^ b T S5:m-r § ^ i: W 

d^^mt. 4 0'C(Df^^T5-fe>5^X h-i'X [cSt] /O^e 3 0-fe>5"X h- 
^7. [c S t ] (DlgfflT^ofc. 

£;±©j:5ic, ^M©?^^4(7)9it#«i§ge(ci3tj-^fi?t^jc. 2. 4. 7- 

y (TTF) ' "rV^i/T J i^:^^y (TCNQ) ^(Dttffi^Kl^^^^JP 

'^^z.t\z^-ox. n\z-''^(DM%'^^mmz{^^-t^z.tti^x^^f:L^. 0 
mmnmo^mmiBm^u^i^x. nmntLxo^mm^^^^^t-h^'^^^o 
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(HDD) \zmmvfzm'^\z-D\,^xmmvrcf}^. m2[z^Lrzmn.T4 7.^mm 

u±(D^o\z. mm(Dmm4(DiMi$-m^mm\z:i5i^x\t, mmm&^^^Lx 
mn^^^t^mmm^m^^^zt\z^<o. Mpi\tmn.f^ x^^m^z^i^^r^m 
^\zi,t. 7.^tiaiz^i^rcmmn.t:mnt^rc!^<Dm^^mmzmu-t 
^tt^\z. #^tcis^^M^ hJvc^rmm>^^&mm\ztDrcK)^^Lxmmt^ 

Z.tti^Xt^o 

i7\iy-(zf (HDD) ^zmmbtcm-^iz-oi^^xmrn-r^o mmomm^omwm 

&^\zmcm}^x$>^. 

mm(Dmm5\zi3f>-f^mmm(DmmtLx\t. m^om^m^iZ'S^-'mm^m'^ 
^Lx\^^n\tmzm^-^n^h(Dx\tti< . mn^^-^j^mx^o. ^i^mtL 

?ft7&^'fflVie.n^o %%m^m^\z^\^^'mmm(r>^m't. ^moj^m 1 c^fitt^j 
Kft^vtzT ±m^mM. t})i7!^ym'^7.)v-}i^ymuEtKjit^LrzCu,. f 

e, Mn, Ni, Co, C r f3iE(D^m^m*^ i^fS:^^. tUtt-^-i ^y^0m 

^mm^ ^u^:^ jv^ymM^tcitxjv^ym^. ■^^\z7)v=^)Vi\:7y'E~^ 
h^m(Dts'^-ty im^^y) ^m-t ^ikt(Dm.^^t>'^\z^^^x . mw^-i^^y 
'^^m^m^tmi^^ts'^^y (m-(^y) ^^t^^ou^^^muLx^^^. 
nm(Dmm5\ziin^mmM(Dmt^iz^-r^mtumtbx(DM:mtimtLx 

'fu\i)v^\)^)vmti)iy^hmxh^. 
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-■^y hmmLxmmm^i^mLrc. z0^o\zrfmbrzmm<Dmm5(Dm mm 

^mmbxi^^fzo mm<Dnm5iz^n^mmm(DmMijim\it. 109 [q- c 
m] x$>^rzo ltc^^-dt. mmomm5iz^i^f^mmm\zitmmmmm-^ti 
T^o, i^^yhtx^j~yt(Dm\zm^mmmmmm^zmi$.-^nT\^^^o ^ 
©Mm, mm<Dmm5 0mm^mm^m^rc/\-\^y'^ 7.^mm (hdd) tc 
*3(.^T«, mn.v'^ x^miz^crz^mn.^:i(Dnn.mmm^^iftLxmm'r^ 
:Lti)^'^,mum^trs.^, mm^(Dmmz^tnt. wi5^»©^jipa{i, 

(Drnmna^^mt. ^ox^o^mx^'^y^T.v-^T. [est] i^^^bz o-fe> 

[est] 0|gHTabofc, 

^nutm'^^t(Dw\(Dm%m^mm^^-m^\zm^-f^ztfi^x^^. 
mmmo^mmiim\^U'kLx. fmMtLx(Dmm^M^^z.ti)^x^^. 
(HDD) iz^mvrzm^iz-Di^^xmmhfzTbK m2{z^LrzmM.y'^ 7.^mm 

mm^^^-r^mmm^m\^^^:itiz^ 0 , mpLm^y"^ 7.^mm\zm^^rzm 
^\zit. mm^"^ x^tjiE\z^crzmmn.^t!i:mr^rzii)(Dmm^m^t^tt 
hiz. i¥t\zi&i,^m^h)u^xm^w>^mmm\zt>rzK}^^Lxmw}-r^zLti}^ 

sx±o^o \z^mA\z^.hmi^m^mm^<kumi^m^mm^m^^rzmn.7' ^ 
y^y h tx^j-yrtcDm^z^m^ntzmmm^mmmt^mmm 
^^^r^:itiz^K)m^wztmn.f}mmt^ztm^< . mmm^m(Dm 
m^wrxh^^Lxwii^L. ^''D^h)]^^m^^mmzmmxt^o 
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n^h<Dx$>^o 
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1 . ^ 7 h . 
4 . -> ^ 7 h , 

iftHi^-v'7 hiiasex u-y^-'y h(DM\^m\z^n^^^'fnf)^-:^(Dm\zm 

5. iy^y 
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6. mmmt^mtLxomm^m^m^. 2. 4. 7-hu:ihP7;i/:ti/ 

zf'yy J^JVi^^y (TCNQ) TS5if^«5lC|2«(7)jSt^||l|^gfio 

7. y^yv. 

W T -5 ^ S © S t; m io ^ n ?t , 

8. ^«tt#^^J<J:LT, hU'rv:/otf;Hf U5^;U^i^nAl|<i:v-2 -X 

^ ^ yn.m t >?-r v y □ e;nj- u 5";ui?:^7 ;i/ v ^ a ©m^^ t)-B:fc t> t 

9. y^'yht7.^)-':r:L-yh(Dn\^m\zmj^'^tircmj£B±m^^. mmy 

mr$>^m^mi, 4, 5, 7 (Di^-fn^^—Do^m^m^zmmomi^^m^mmo 

10. m^mi, 4. 5, 7 0\^^rni)^---D<Dmi^m\ztm<Dmi^n^mm. 



-19- 



-20- 



